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History of Model Independent Searches at

Colliders

® HI (Hera)

® CDF
® CMS
® ATLAS

“Sleuth™

“General Search”

“Sleuth/Vista™

“MUusIC”

“Model independent
general search”

PRD 62:092004 (2000)
PRD 64:012004 (2001)
PRL 86:3712 (2001)

PLB 602:14-30 (2004)
0705.3721

0712.1311 PRD 78:012002 (2008)
0712.2534 (submitted to PRL, NEVER PUBLISHED)
0809.3781 PRD 79:011101 (2009)

CMS-PAS-EXO-14-016

1807.07447 EP|C 79:120 (2019)



History of Model Independent Searches at
Colliders

PRD 62:092004 (2000)
® DO “Sleuth” PRD 64:012004 (2001)

NI O7 . "T7I1”AN /ANNILN

Why are there so few model independent
1 searches at collider experiments?

Why are they all following the same
{ approach — comparing data to simulation? 8.5H®D)

® CMS “MusIC” CMS-PAS-EXO-14-016

® ATLAS “Model independent  1807.07447 EPJC 79:120 (2019)
general search”



autoencoders
Some searches LDA
(train signal ANODE
versus data) CWol.a
SALAD

Most searches pMuUSIC (CMS),

(train with General Search
simulations) (ATLAS)

background (SM) model independence

signal model independence

from Nachman & DS 2001.04990
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There have been many breakthroughs
in unsupervised ML since 2000.

¢ autoencoders )

Some searches LDA
(trainsignal  §  ANODE . .
versus data)  § cwola These have inspired many new

\, SALAD ideas for model-independent

searches at the LHC recently!

Most searches MUiC(CMS),
(train with General Search
simulations) (ATLAS)

Some challenges:

background (SM) model independence

® Robust background estimation

signal model independence ° Quantifying Performance

from Nachman & DS 2001.04990 ® Recasting!



Autoencoders
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A Benchmark Example

LHC Olympics 2020 R&D Dataset
https://doi.org/10.528 | /zenodo.2629072

q
mx=500 GeV
Z o q
mz=3.5TeV ™ g
v
my=100 GeV
q

No explicit search at the LHC for this scenario.

Could be hiding in the dijet resonance search at >5sigma significance!!
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